This report profiles a select group of nationally recognizable companies and corporations that are deploying or demonstrating fuel cells. These businesses are taking advantage of a fuel cell's unique benefits, especially for powering lift trucks and providing combined heat and power to their stores and administrative offices.
Acronyms Used in this Report

I. Introduction
Fuel Cells for Corporate Sustainability U.S. companies are finding that going green helps earn more green; more reliable and efficient sources of power help boost productivity as well as profits. As businesses turn to cleaner and more efficient technologies to help reduce their greenhouse gas emissions, many are turning to fuel cells to supplement their energy portfolios, including large, multi-megawatt (MW) orders in both ongoing and new end user markets.
Several recent studies reinforce the idea that sustainability can be good for the bottom line. A 2012 survey by research firm Verdantix indicates that many CFOs see sustainability as a key driver of financial performance, a similar result found in a 2011 MIT study, Sustainability & Innovation Global Executive Study and Research Project. 1 Fuel cells are reliable, efficient, quiet, and significantly cut carbon emissions. In the age of distributed generation (power generated onsite), fuel cells also offer facilities a clean break from an electric grid plagued by violent weather disruptions and growing issues with cyber security. In addition, fuel cells are compatible with other energy technologies -whether renewable such as solar, wind or biogas, or traditional, such as natural gas or batteries. Fuel cells complement and improve energy technology performance and, in turn, help companies meet their sustainability goals while boosting their bottom line.
A few of this year's big name fuel cell customers include Fortune 500 companies Apple, eBay, Coca-Cola, and Walmart, all of which trust fuel cells to provide reliable power to data centers, stores, and facilities. Some are purchasing huge, multi-megawatt (MW) systems, including three of the largest non-utility purchases of stationary fuel cells in the world by AT&T, Apple and eBay -17 MW, 4.8 MW and 6 MW respectively. Others are replacing fleets of battery forklifts with fuel cells. Sysco, the food distributor, has more than 700 fuel cell-powered forklifts operating at seven facilities, with more on order. Walmart now has more than 500 fuel cell forklifts operating in three warehouses, including a freezer facility.
In our 2010 and 2011 Business Case reports, Fuel Cells 2000 profiled a total of 62 companies using fuel cells. The 2011 report also included second looks at 10 repeat customers from the previous report. This new 2012 report narrows the focus to a handful of companies either incorporating fuel cells with other technologies in order to better achieve their sustainability goals, and/or becoming repeat customers and installing large-scale systems at their facilities. The companies profiled are collectively saving millions of dollars in electricity costs while reducing carbon dioxide emissions by hundreds of thousands of metric tons per year. 
Fuel Cell Customers
II. New Markets, New Customers
The fuel cell industry is attracting customers from all areas of commerce -computing/software, television/media, real estate development, food/beverage processing, grocery stores, hotels, warehouse/distribution and much more. Many companies in these sectors are turning into repeat customers, coming back to purchase additional systems for their facilities.
Data Centers
Fuel cells are extremely reliable and generate high quality power, making them a valuable technology for data centers, hospitals, or other facilities where power outages are not an option. Banks, call centers, and prisons share this critical power need as well.
Two of the biggest names in computing, Apple and Microsoft, are each making a major investment in fuel cells for their respective data centers. Apple is in the process of installing a 4.8 MW Bloom Energy fuel cell system alongside 20 MW of solar panels at its new data center in Maiden, North Carolina. This historic installation is explained in greater detail in the following pages.
Microsoft recently announced a first-of-its-kind fuel cell installation at its Cheyenne, Wyoming, data facility that will come online in spring 2013. The 300-kW FuelCell Energy system will operate directly on biogas from a nearby wastewater treatment plant. Microsoft plans to scale up this system upon successful demonstration. Meanwhile, AT&T has become the largest fuel cell customer in the U.S., announcing an additional 9.6 MW to accompany the 7.5 MW from last year. This adds up to 17.1 MW of fuel cells helping to power 28 AT&T sites in California and Connecticut, including data centers.
Media
Also reliant on continuous power -especially in the age of 24/7 cable news coverage -many media outlets are turning to fuel cells to power studios and communications networks. CBS Studios recently purchased 2.4 MW of UTC Power fuel cell systems for two California production locations housing 26 sound stages between them. News Corporation, based in New York City, installed a 400-kW fuel cell to generate electricity for the TV studio, with the waste heat being captured for hot water. 
Apple
Time Warner Cable installed an Altergy Systems' 30-kW fuel cell system to provide backup electrical power to its Palm Springs, California, distribution hub that receives television, high-speed data, and phone signals from its primary distribution center in Palm Desert, and then distributes them to residential and business customers throughout Palm Springs.
Materials Handling
The U.S. is now the undisputed world leader in fuel cell lift truck deployments, and is also the leading manufacturer of them. 
III. Distributed Generation
The U.S. electric grid is 99.97% reliable, yet that 0.03% of unreliability is both troublesome and costly. In fact, the U.S. Department of Energy (DOE) reports that grid power outages and power quality issues cost American businesses on average over $100 billion each year.
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The threat of a cyber attack against critical infrastructure has emerged as yet another challenge to grid security in recent years, potentially impacting the information technology (IT) systems and networks used within the electric utility and delivery infrastructure, such as power lines, electricity control systems, and customer meters. A July 2012 Government Accountability (GAO) report 3 examined the growth of these threats to the electric power industry and states that this is one of the nation's high-risk vulnerabilities.
Fuel cell systems, whether grid-tied or grid-independent, provide premium power without voltage sags, surges, and frequency variations that can impact computer systems. In addition to power, byproduct heat from a fuel cell can be used at the end-user facility for space heating, water heating, and chilling. When supplementing grid power, fuel cells reduce peak demand and lower energy bills. In some areas, fuel cell power is even cheaper than grid electricity. Power purchase agreements, offered by many of the major fuel cell companies, can lock in the cost of fuel cell power for a specified period, generating cost savings over the term of the contract (more detail on page 10). On top of everything, fuel cells produce little to no polluting emissions -making fuel cells the cleanest energy generation technology available today.
IV. Partners in Power
Fuel cell systems can be scaled up to multi-megawatts and are capable of taking entire corporate campuses off the electric grid, but they do not have to work alone. In fact, many facilities now use fuel cells alongside other energy technologies to meet their power needs. Companies with critical power needs, ambitious sustainability goals, or both, have paired fuel cells with other renewable sources of energy such as solar, biogas, and wind to achieve serious emissions reductions and hardened grid independence. In other cases, fuel cells enhance conventional technologies and fuels such as batteries and natural gas, boosting the efficiency and extending the life, helping companies get more from less. The following section highlights the versatility of fuel cell technology and how it pairs with familiar energy sources and technology.
Of all the fuels fed into a fuel cell to generate electricity, natural gas is by far the most common fuel used today. Fuel cells provide an optimal pathway for natural gas, stripping hydrogen from methane (typically through steam reformation) and converting the hydrogen electrochemically into useful electric power. This process avoids combustion of fuel altogether, making fuel cells more efficient than combined cycle gas turbines.
Fuel cells running off natural gas also are much cleaner than conventional power plants, creating less than one ounce of greenhouse gases per 1,000 kilowatt-hours of electricity produced compared to 25 pounds for the same amount of electricity generated by conventional combustion technologies. Emissions from fuel cells are so low that some areas in the U.S. have even exempted natural gas-fueled fuel cells from air permitting requirements.
There is already an existing infrastructure of natural gas pipelines that connect homes and businesses throughout the U.S. This is true for other countries, as well. In Japan, a natural gas-fueled residential fuel cell unit called the ENE-FARM has seen remarkable success in the wake of 2011's catastrophic tsunami and thanks to a generous subsidy from the national government. There are now more than 28,000 ENE-FARM units installed throughout Japan, generating electricity and hot water for averagesized households, and demand continues to grow.
Many fuel cell installations that utilize natural gas have achieved total independence from the electric grid. New York City's Central Park Police precinct building, for example, has been completely free of the electric grid since 1999 and generates all of its power onsite.
Abundance of natural gas, combined with new methods for heat capture dramatically improves the economics of producing hydrogen. If even the most modest estimates of natural gas availability in the United States hold up, fuel cells will certainly remain a key partner in the production and transmission of clean heat and power.
Fujitsu Sunnyvale Campus
Since August 2007, a 200-kW UTC Power fuel cell has provided 50% of the power needed to cool the data center and labs at IT giant Fujitsu's Sunnyvale, California campus. The system provides several advantages over an average fossil fuel power plant including:
• 35% less carbon dioxide (CO 2 ) emissions • 4,000 lbs less nitrogen oxides (NO X ) per year • 800,000 gallons of water saved per year • 3.3-year payback period FUEL CELLS +
NATURAL GAS
The decomposition of organic matter produces methane, a potent greenhouse gas but also a useful source of energy (biogas) for fuel cells. Landfills, farms, dairies, wastewater treatment plants, and food processing facilities are all places where biogas is produced, whether naturally over time or through a process called anaerobic digestion. At many facilities across the U.S., this energy-rich biogas is being flared or used in a combustion turbine. At others, it is being fed into high-temperature fuel cells to generate clean heat and power onsite.
Some facilities that do not generate biogas onsite opt to use "directed biogas," which refers to the injection of biogas into a natural gas pipeline. A facility that enters into a contract to use directed biogas may not actually consume that biogas in their fuel cell, but instead, the biogas becomes available to all locations along the pipeline once injected, offsetting a portion of natural gas regardless of the end-user.
California's Self Generation Incentive Program (SGIP) provides facilities in the state $4,500/kW for fuel cell systems that use a biogas feedstock, nearly double the subsidy for natural gaspowered fuel cells. The program has been particularly helpful to companies like Bloom Energy -based in Sunnyvale -that utilize directed biogas for their fuel cell systems across the state.
While directed biogas has yielded positive environmental effects, more facilities are making an effort to use the waste they generate onsite to power their fuel cell system. Sierra Nevada Brewing Company installed a 1.2-MW fuel cell system in 2005 that has provided the brewery with clean heat and power ever since. The company is now working to feed the biogas generated from beer production directly into their fuel cells.
Farms and other producers of organic waste are increasingly looking to fuel cells to turn the waste into useful energy. The ongoing Farms to Fuel program in Sonoma County, California, aims to take manure from nearly 2 million egg-laying chickens from county farms and convert it into electricity via a 1.4 MW fuel cell located at the Sonoma County Water Agency. Meanwhile, Stone Edge Farm, an organic vineyard also in Sonoma County, is exploring the possibility of using waste from wine production directly in their 5-kW ClearEdge Power fuel cell, installed in 2011.
FUEL CELLS +
BIOGAS
Gills Onions
Since July 2009, Gills Onions in Oxnard, California has been putting close to 300,000 lbs. of their daily onion waste to good use. An Advanced Energy Recovery System (AERS) extracts juice from the onion waste, converts it to biogas via anaerobic digestion, and conditions it for use in two 300-kW FuelCell Energy units. This unique system saves Gills an estimated $700,000 in electricity costs and up to 14,500 tons of CO 2 equivalent emissions per year.
Energy from the sun, though abundant and free, is variable. The variability of weather puts commercially available solar photovoltaic (PV) panels in an unfortunate position -generating power at just 20-25% efficiency. In urban settings, there also is the problem of finding enough roof space or land to site enough solar arrays to produce enough power. Fortunately, fuel cells can provide a stable, baseload supply of electricity to important loads on cloudy days, throughout the night, and in the autumn and winter months when the sun's energy is less intense. The use of fuel cells improves the overall efficiency of solar PV technology by a substantial margin and mitigates the variability of the sun's energy.
Facilities that pair solar PV panels with a fuel cell system onsite are typically those with a critical need for reliable, grid-independent power. For these facilities, even a few minutes of downtime from a power loss can translate to millions of dollars in lost revenue. Critical-needs facilities like data centers, hospitals, and grocery stores are just a few of the sites pursuing co-located renewable energy systems to harden grid independence in the U.S.
Earlier this year, Apple announced that its data center in Maiden, North Carolina, would use fuel cells and solar power to provide 100% of the site's electricity by the end of 2012. Construction is currently underway on a 20-MW solar PV array and 4.8-MW Bloom Energy fuel cell system that will take Apple's data center completely off-grid and make it one of the largest fuel cell installations in the U.S. When completed, the fuel cell system will run on biogas and deliver 40 GWh of baseload power per year. The solar panels will provide an additional 42 GWh over the same period of time.
The Hartford Life building in Windsor, Connecticut also takes advantage of a hybrid solar-fuel cell system. Completed in 2009, this installation features a 202-kW rooftop PV array as well as a 300-kW fuel cell from nearby manufacturer FuelCell Energy. The fuel cell helps offset 24/7 baseload power while the solar PV system provides power at daytime "peak" hours when grid electricity is most expensive.
FUEL CELLS +
SOLAR PV
Safeway Santa Cruz
Remodeled in 2010, this 60,000 sq. ft. grocery store now receives 100% of its power from two 100-kW Bloom Energy fuel cells and 896 solar PV panels installed on the roof. The fuel cell system provides between 60-70% of the store's daily electricity needs while the solar panels handle the remaining load.
As with solar power, the variable nature of wind lowers the efficiency of wind turbines installed to handle the electrical loads at wind-powered sites. Fuel cells, being an ideal technology enhancer, can provide baseload power that ensures a facility stays powered during times of low or no wind. In areas with abundant wind and a wind-hydrogen hybrid plant, fuel cells also can convert the hydrogen generated from excess wind (through electrolysis) into electricity when demand is high. Examples of both are currently being demonstrated in the U.S. and around the world.
Wind energy, like solar energy, is considered one of the optimal pathways to creating clean hydrogen via water electrolysis. Several wind-to-hydrogen refueling stations have sprouted up in recent years, including one in Hempstead, New York, that generates hydrogen via wind-powered electrolysis and dispenses compressed hydrogen for fuel cell electric vehicles and hydrogen internal combustion engines. The station also produces blended hydrogen condensed natural gas (HCNG), a mixture of 20% hydrogen/80% natural gas by volume.
Adobe Systems has adopted a fuel cell-wind turbine configuration for their corporate headquarters in San Jose, California. The combination of both technologies provides roughly a third of the electricity needs of Adobe's campus. More on this installation can be found on Adobe's company profile on page 12.
According to the National Renewable Energy Laboratory (NREL), by the end of 2011, the U.S. had 46,916 MW of installed wind capacity; a huge number compared to the 2,472 MW installed in 1999 or the 25,410 MW installed by the end of 2008. This tremendous growth is expected to continue, drawing attention to how to store excess energy from this renewable resource -wind often blows strongest at night when demand for electricity is lowest. Fuel cells serve an important function in wind-to-hydrogen plants, converting stored hydrogen into electricity for stationary applications or even FCEVs.
FUEL CELLS +
WIND
Herten Wind-Hydrogen Plant
In late 2011, Canadian fuel cell company Hydrogenics won a contract to supply the city of Herten, Germany with a wind-hydrogen demonstration facility in 2012 that will convert excess wind into useful hydrogen for FCEVs or electricity production. The system will consist of a HySTAT 30 electrolyzer, a hydrogen storage mechanism, and a 50-kW fuel cell power system.
(Pictured above is a similar wind-hydrogen system in Prenzlau, Germany.) Fuel cells and batteries are two technologies with much in common -they can even look quite similar on the surface. Fuel cells, like batteries, generate electricity through a chemical reaction, but where a battery requires recharging once its stored fuel is used up, a fuel cell maintains voltage and will keep producing electricity so long as it has fuel.
A common misconception is that fuel cells and batteries are competitors, particularly in the advanced vehicle industry where fuel cell electric vehicles (FCEVs) and plug-in electric vehicles (PEVs) are being introduced to consumers around the world. What many do not realize, however, is that fuel cells and batteries are used in tandem in many applications, including advanced vehicles.
In battery vehicles, fuel cells can serve as a range extender. The Ports of Los Angeles and Long Beach, California, are operating a fuel cell-battery hybrid Class-8 Tyrano truck in drayage service. Onboard this heavy duty vehicle, built by Vision Motor Corp., is a hydrogen fuel cell that charges a battery that drives the electric motor. The fuel cell enhances the battery's performance, extending its life over many cycles. This hybrid configuration saves over $390,000 in total ownership cost for the Ports of Los Angeles and Long Beach. Additional savings are anticipated in fueling and maintenance costs over the eight-year lifetime of each vehicle. The ports have had a positive experience with the rig and in May 2012 agreed to purchase 100 more units with the option for an additional 300.
In order to maximize the photovoltaic output of solarpowered communication and surveillance sites in the Arizona desert, ReliOn has deployed several hybrid solar-fuel cell-battery systems to provide the necessary power at these remote locations. Originally, these telecom sites relied on extended battery strings of 24-48V to backup a solar PV array. The batteries themselves were supported by 6.5-10 kW AC propane generators, which frequently failed to start properly. ReliOn provided the solution in the form of a T-1000® fuel cell system that provides a more reliable backup power supply to the battery string which in turn provided consistent power to the communications equipment until the sun returned.
FUEL CELLS +
BATTERIES
Oorja Protonics Forklifts
Oorja Protonics has 500 of its fuel cell systems in the materials handling field today, with customers such as Martin-Brower, Unified Grocers, Nissan, and U.S. Foodservice. The OorjaPac fuel cell battery range extender increases the performance of the vehicle and the lifetime of the battery by continuously monitoring the battery and maintaining its state-of-charge. Refueling takes less than one minute and supplies enough power to run the vehicle 12 to 16 hours. The company estimates a payback period of less than two years and around $200,000 in savings a year in operating costs.
V. Financing Fuel Cells Power Purchase Agreements
To encourage the installation of fuel cells for stationary power, the three largest fuel cell manufacturers -Bloom Energy, FuelCell Energy, and UTC Power -offer an innovative financing mechanism called a Power Purchase Agreement (PPA), a legal contract between an electricity generator and a consumer. Under a PPA, there is no upfront capital investment required by a consumer. Instead, a consumer purchases the electricity generated by a fuel cell system, while the manufacturer or third-party installer assumes the costs for operation and maintenance. In some cases, high grade heat generated from the fuel cell is also sold to the customer. A typical PPA allows customers to lock in favorable electricity rates for a period of 10-20 years, with added savings realized in improved efficiency and carbon reduction over time.
Since a PPA clearly defines the output of generating assets and the credit of its associated revenue streams, it can be used by the energy provider to raise nonrecourse (i.e. provider assumes the equipment performance risks) financing from a bank or other financing counterparty.
As more customers are opting to go the PPA route, fuel cell manufacturers are working with third-party integrators to create custom arrangements to tailor to location, electricity needs and rate period.
Federal Incentives
The Investment Tax Credit (ITC), created under the federal Energy Policy Act of 2005, helps to offset the cost of a fuel cell by providing tax incentives to residential and commercial customers. In 2008, the Emergency Economic Stabilization Act increased the incentive amount, and extended the credit through 2016. The ITC provides a 30% tax credit for qualified fuel cell property or $3,000/kW of the fuel cell nameplate capacity, whichever is less, on equipment installed before December 31, 2016. A credit of 10% is also available for combined heat and power (CHP) systems.
The American Recovery and Reinvestment Act of 2009 (ARRA, or Recovery Act) in 2009 expanded these incentives by adding a grant in lieu of tax credit for fuel cell purchasers with insufficient tax liability (only entities that pay taxes are eligible for the credit). The ARRA also increases the cap on the 30% hydrogen fueling facility tax credit from $30,000 to $200,000.
State-level Policies
Many states have policies in place that support the installation and deployment of fuel cells, either via tax credits and incentives, or policies and legislation. The most prominent regulation at the state level is
Federal Investment Tax Credit
• Business property owner: Credit of 30% of cost of fuel cell installation up to $3,000/kW
• Non-business property owner: Credit of 30% of cost of fuel cell installation up to $1,000/kW
• Minimum 0.5 kW in capacity
• Electricity-only efficiency of greater than 30%
• Eligibility extended to all utilities and telecommunications firms.
• Allowance of credit is permissible against Alternative Minimum Tax (AMT). This allows persons subject to AMT to take the credit against that portion of their tax liability. 
VI. Spotlighted Companies Adobe Systems
Software giant Adobe System's ambition is to achieve 'net zero' by 2015 in its United States owned facilities -buildings that can be independent from the grid and annually produce no carbon emissions. Adobe is the world's first corporation to achieve four Platinum certifications under the U. At Adobe's corporate headquarters in San Jose, California, fuel cells are working in tandem with wind turbines to provide about 30% of the electricity needed to power the site's three office towers and more than 90,000 m 2 of office space. With 12 100-kW Bloom Energy fuel cell units, as well as 20 1.2-kW Windspire turbines in the building's central courtyard, Adobe is able to significantly reduce its dependency on the grid for power. The fuel cells, installed on Adobe's 5th floor patio of the West Tower, convert natural gas into electricity at a rate of 9.5 GWh per year. Adobe purchases renewable biogas from a Pennsylvania landfill to offset the natural gas being converted in the fuel cells on site, making the system virtually carbon neutral. 
AT&T
AT&T wants to minimize its environmental impact and dependency on fossil fuels through the purchase or commission of alternative energy sources, when costs are comparable. The company has already installed 3.9 MW of solar and fuel cell power at its sites in the U.S. and has set a goal of adding a minimum 5 MW of new clean energy technology to its portfolio in 2012. After the company's first experience with the technology back in the 1990s -a 200-kW fuel cell demonstration at its New Jersey research laboratory -AT&T is reaping the benefits of fuel cells. Today, the company operates hundreds of ReliOn fuel cells that provide backup power to cell phone towers, and will use Bloom Energy fuel cells to generate primary power for 28 sites. 
"We have high-tech centers that run around the clock, and the Bloom
AT&T sites -California and Connecticut
In October 2012, AT&T announced it had signed a contract with Bloom Energy for an additional 9.6 MW of fuel cell power -a follow-on order after the 2011 deployment of 7.5 MW of Bloom Energy servers. AT&T will not own the fuel cells, but will instead purchase the energy generated by the onsite fuel cells via a "Bloom Electrons" power PPA. Once installed, AT&T will have Bloom Energy fuel cells generating power at 28 sites in California and Connecticut.
Fuel Cell Customer Experience:
• 17.1 MW (7.5 installed, 9.6 planned) at 28 sites in California and Connecticut • 149 million kWh of electricity per yearenough to power 13,680 homes • 50% reduction in CO 2 compared to grid power 9.6 MW total SOFC 17 sites in California and Connecticut
Earlier Installations
AT&T Sites -California
In 2011, AT&T began installing 7.5 MW of Bloom Energy's fuel cells to power administration offices, data centers and facilities housing network equipment at 11 California sites. The fuel cells will produce 63 million kilowatt-hours (kWh) per year, enough to power more than 5,331 homes annually. All systems were online by the end of June 2012. 
AT&T Telecom Stations -Nationwide
AT&T Research Laboratory -Holmdel, New Jersey
In 1995 
BMW
BMW's goal is to reduce the environmental footprint of its Spartanburg, South Carolina plant, a worldwide manufacturing facility for the company's X-3, X-5, and X-6 vehicles. The facility first deployed fuel cell-powered forklifts in 2010. After operating the vehicles for a year, BMW became convinced of their benefits -BMW is now converting the entire forklift fleet to fuel cell power. By the end of 2012, BMW expects to have 400 fuel cell forklifts in use and 14 hydrogen fueling dispensers. Currently, the hydrogen is a by-product of a sodium chlorate plant that is purified, compressed and liquefied by using electricity produced from renewable hydropower and trucked to the site. In November 2011, the plant launched a new project to determine the feasibility of converting landfill methane to hydrogen fuel for its fuel cell forklift fleet. The BMW plant presently burns the methane, which is transported 9.5 miles via a pipeline from the landfill, in turbines to provide about 50% of the plant's power.
New Deployments
BMW Manufacturing Plant -Spartanburg, South Carolina
In 2012, BMW placed a follow-on order for more than 230 Plug Power fuel cell units for forklifts, converting the factory's forklift fleet entirely to fuel cell power. The units should be operational by the end of 2012, with 400 fuel cell lift trucks. The site will dispense 500 kilograms of hydrogen daily using 14 refueling dispensers.
Earlier Deployments
In October 2010, BMW purchased its first 86 fuel cell-powered forklifts, tuggers and stackers for use at its new Spartanburg, South Carolina, manufacturing plant that produces the new BMW X3 Sports Activity Vehicle®. Prior to purchasing the fuel cells, an evaluation of fuel cell, leadacid battery and fast charge battery technologies determined that fuel cells would be the best power source for BMW's materials handling fleet.
Fuel Cell Customer Experience:
• 1.8 million kWh of electricity saved annually that would have been needed to charge forklift batteries 
CBS Corp.
CBS is making the corporation, and all of its business units, more energy efficient, conservation-minded and less wasteful in all areas. It is the only major media company to voluntarily report through the Climate Registry carbon management program. CBS's energy-related efforts include the installation of solar panels on some sound stages, buildings and production vehicles; the use of highly efficient new air conditioning technology and practices; and "Cool Roof" technology and energy efficient green roof practices that significantly cut building energy consumption. In July 2012, CBS announced that it would add 2.4 MW of fuel cells to two of its California production facilities. 
CBS Television City and CBS Studio CenterLos Angeles, California
CBS Studios will install six UTC Power PureCell ® fuel cell systems (2.4 MW) at two production locations in California -three at CBS Studio Center, a production facility with 18 sound stages and office space in Studio City, California, with three at CBS Television City in Los Angeles, housing eight sound stages and office space. The studios produce shows such as Entertainment Tonight, The Price is Right, CSI: NY, NCIS, American Idol and Dancing with the Stars. Four of the fuel cell systems will be configured to operate independent of the grid to provide energy security for the studios, and to serve as critical power backups during blackouts and other emergencies. Thermal energy from the systems will provide cooling for both studios and space heating and hot water at Television City. The installations are supported by funding from California's SGIP. 
Coca-Cola
The Coca-Cola Company's goal is to grow its business, but not the carbon dioxide emissions from its manufacturing operations, as compared to a 2004 baseline. To help accomplish this goal, the Company is working to incorporate more fuel-efficient modes of product delivery and to reduce fleet and transportation emissions. "Efficiency and Climate Protection" is one of seven focus areas that make up Coca-Cola's Live Positively platform, the Company's commitment to making a positive difference in the world by growing business in economically, environmentally and socially sustainable ways.
New Installations
Bottling Facility -San Leandro, California
Coca-Cola Refreshments USA purchased Plug Power GenDrive™ fuel cells for 37 fuel cell forklifts and 19 fuel cell pallet jacks at Coca-Cola's 500,000 sq. ft. bottling and distribution center in San Leandro, California. With this conversion, Coca-Cola will be able to eliminate their battery room and open up more than 2,000 sq. ft. of floor space for storing and moving product. According to Coca-Cola, fuel cells increase productivity by 15% on average, and lower operational costs by up to 30%. Electrical consumption will be reduced by an estimated 1.6 million kWh/year. Air Liquide provides the hydrogen.
Bottling Facility -American Canyon, California
In April 2012, Coca-Cola placed five Bloom Energy fuel cells in service at its 360,000 square-foot beverage bottling plant in American Canyon, California. The fuel cells run on natural gas.
Fuel Cell Customer Experience:
• 3 MW total fuel cell power 
Bottling Facility -East Hartford, Connecticut
In June 2011, Coca-Cola installed two UTC Power 400-kW fuel cells that generate 100% of the power and 50% of the heat used at its East Hartford, Connecticut bottling facility.
Production Facility -Elmsford, New York
In October 2010, CCR installed two UTC Power PureCell® Model 400 fuel cell systems at its Elmsford, New York, production facility. The fuel cell systems provide 35% of the electricity and heat required by the facility and prevent the release of more than 2,635 metric tons of carbon dioxide (CO 2 ) and more than four metric tons of nitrogen oxide emissions by using fuel cells instead of non-base load utility power plants. NYSERDA provided funding to support the project.
Odwalla Juice Packaging Facility -Dinuba, California
In March 2011, Coca-Cola subsidiary, Odwalla, announced the installation of a 500-kW Bloom Energy fuel cell system at its juice packaging facility in Dinuba, California. The fuel cell system generates 30% of the plant's power and operates using directed biogas, reducing over 5 million pounds of CO 2 annually. 
Cox Enterprises
Cox Enterprises is working to reduce its annual company-wide carbon dioxide footprint 20% by 2017. The company's national sustainability program, Cox Conserves, Cox Enterprises' national sustainability program, aims to conserve resources, embrace renewable energy and reduce the company's greenhouse gas emissions. Cox Conserves also encourages the company's employees and their families to engage in eco-friendly practices. 
"Twenty-five percent of Cox Communications' electricity in California is now being generated through our alternative energy projects. These projects yield positive results for the environment and the bottom line." -
Earlier Installations
Cox Headquarters -San Diego, California
In February 2011, two 400-kW UTC Power PureCell® fuel cell systems were installed at Cox's San Diego, California headquarters. One fuel cell provides 100% of the electrical load for one building, and the other generates nearly 60% of the electrical requirement for the main building. The fuel cells are powered by a blend of natural gas and biogas from San Diego Gas & Electric Co.'s pipeline. This enabled Cox to qualify for $3.6 million from California's SGIP program, by purchasing the equivalent of at least 75% of their gas consumption from a biogas producer that injects cleaned biogas into the system.
New Installations
Fuel Cell Customer Experience:
Rancho Santa Margarita Facility -Orange County, California
In February 2011, two 400-kW UTC Power PureCell® fuel cell systems were installed at Cox's Rancho Santa Margarita Facility to provide nearly 60% of the 300,000 sq. ft. building's electricity requirement. The site also uses a 100-kW rooftop solar PV system. These fuel cells also use a combination of natural gas and biogas, preventing about 3,000 tons of garbage a year from going into a landfill.
KTVU Television Station -Oakland, California
In January 2010, Cox installed four 100-kW Bloom Energy fuel cells (400 kW total) at its KTVU television station in Oakland, California. The fuel cells run off biogas and provide 69% of the main building's energy requirements, generating power at a lower cost than the local utility. 
Sysco Warehouses -Nationwide
Sysco has deployed new fuel cell forklifts at its facilities in Boston, Massachusetts (170), Front Royal, Virginia (102), Long Island, New York (50), and San Antonio, Texas (110). The company has also purchased 92 fuel cell forklifts for its Riverside, California warehouse which will be operational by April 2013. The company has plans to convert additional faciltiies to fuel cells in the near future.
Earlier Deployments
Sysco Distribution Center -Houston, Texas
Through the ARRA, Sysco converted the entire class-2 and class-3 lift truck fleet to fuel cell power at its Houston site in order to demonstrate the economic benefits of large fleet conversions of lift trucks from leadacid batteries to fuel cell power. Sysco reports that the performance of fuel cells is much better than lead-acid batteries, and that the current cost of hydrogen fuel is approximately the same as the cost of electricity to charge lead-acid batteries. In addition, Sysco operates 25 of its Class-3 fuel cell forklifts in sub-zero temperatures.
New Deployments
Fuel Cell Customer Experience: • 26 fuel cell-powered stores in the U.S.
• 65 million kWh of electricity per year • 509 fuel cell forklifts in North America
Walmart Stores -Hemet and Lancaster, California
Walmart's two retail stores in Hemet and Lancaster, California (included in under "multiple sites" above), were the company's first fuel cell installations and are still in operation today. The company's 200,000 sq. ft. Lancaster store receives about half of its power from the Bloom Energy fuel cell system, which was sold to Walmart under a PPA in 2010. Under this arrangement, Bloom installs and maintains the fuel cell system while Walmart reaps the benefits. The fuel cells generate electricity very quietly and occupy a small, discreet plot of land behind the store.
Earlier Installations 400 kW SOFC system 50% of power needs
VII. Recent Fuel Cell Installations and Purchases
Americold
Americold, which owns and operates temperature-controlled space for its customers, is investing in clean energy projects to lower emissions of the power they use, and the company has identified energy cost and consumption as an opportunity for savings. In the past two years, Americold's conservation projects, which include lighting and refrigeration improvements and employee awareness, have resulted in savings of over 101.7 million kilowatt hours. In February 2012, Americold installed three Bloom Energy fuel cells (totaling 600 kW) at its Salinas, California warehouse.
"We are excited to have this [fuel cell] technology added to our portfolio to further our commitment to reduce the impact of our operations on the environment. The performance and reliability has proven to be everything promised." -Fred Walker, Vice President Engineering and Facilities
Apple
Apple's goal is to achieve net zero energy use for its corporate facilities worldwide. The first step is to ensure energy efficient facilities, while the second tier focuses on generating clean, renewable energy onsite. To date, Apple's renewable energy generation has focused on using solar PV, fuel cells, and other technologies. The third tier of the strategy is to meet remaining energy needs with renewable energy generated offsite.
Apple is building a new data center in Maiden, North Carolina, that will draw about 20 MW of power at full capacity, producing 60% of this power onsite using one of the largest non-utility fuel cell installations -a biogas-powered 4.8-MW fuel cell installation will provide more than 40 million kWh of renewable energy annuallyand the nation's largest private installation of solar arrays. Apple will be producing enough onsite renewable energy (124 million kWh) to power the equivalent of 10,874 homes. The remaining 40% of energy needs will be met by directly purchasing renewable energy generated by local and regional sources. By the end of 2012, Apple will meet the energy needs of its Maiden data center using entirely renewable sources. This installation makes Apple a repeat fuel cell customer -its corporate headquarters in Cupertino, California, uses a 500-kW fuel cell to generate more than 50% of the needed energy onsite. 
Baldor Specialty Foods
In mid-2012, Baldor Specialty Foods, one of the largest importers and distributors of fresh produce and specialty foods in the Northeast, installed 50 Oorja Protonics OorjaPac™ fuel cell systems that are used to power the company's fleet of battery-operated forklifts at its Bronx, New York facility. OorjaPac™ is a methanol-fueled fuel cell that operates as an on-board battery charger for a variety of Class 3 materials handling vehicles. The new fuel cell installation, announced in June 2012, will feature 30 Bloom Energy servers (6 MW) located at the next phase of eBay's flagship data center in South Jordan, Utah. The fuel cells will produce onsite energy to power millions of transactions by eBay's more than 102 million active users, who generate more than $69 billion in merchandise volume annually. The new data facility (dubbed the Quicksilver data center) will also power activity across eBay's other global commerce platforms, including PayPal and StubHub. The fuel cell system will eliminate the need for an uninterrupted power supply (UPS) system since grid power will serve as the backup. A microgrid at the Utah site will enable excess fuel cell power generation to be diverted from the Quicksilver data center over to the larger, neighboring Topaz data center. The 6-MW fuel cell system will be operational by mid-2013. 
Lafayette Hotel
Lafayette Hotel's renewable goals were to find an alternative energy solution that would work within strict historic preservation guidelines, keeping the City of San Diego landmark listed on the National Register of Historic Places. In 2012, the San Diego hotel installed a 40-kW ClearEdge Power fuel cell system (eight fuel cell units combined) in the basement of the hotel's main building. The fuel cells generate 45% of the building's electricity and produce enough heat to help keep the pool's temperature between 76 and 79 degrees year-round. The ClearEdge system serves as one of the supporting measures for the hotel's application for the New Market Tax Credit and Historic Rehabilitation Tax Credit programs that partially financed the hotel's renovation project. The fuel cell installation also qualified for California's SGIP funding. The Lafayette also became the first Energy Star historic hotel in the region. Since 2008, Life Technologies Corp., a global biotechnology tools company, has reduced carbon dioxide emissions by 16%; energy consumption by 20%, water usage by 43%, and hazardous waste by 41%. In July 2012, the company debuted its Bloom Energy fuel cell system that generates about 60% of the power needed for its Carlsbad, California headquarters and the manufacturing and distribution center. The new fuel cell system fits within 1,500 square feet and provides 1 MW of power that is generated onsite.
"Moving 'off the grid' using innovative sources of alternative energy helps reduce our carbon footprint and continues to demonstrate our commitment to ongoing sustainability initiatives." -Cristina Amorim, Chief Sustainability Officer for Life Technologies
Mesa del Sol Smart Grid
Real estate development firm, Forest City Covington, has established a smart grid energy system to power the 78,000 sq. ft. retail and business Aperture Center in the new Mesa del Sol community in Albuquerque, New Mexico. The system generates power onsite via integrated resources that include an 80-kW fuel cell, an onsite 50-kW solar PV system, a 240-kW natural gas powered generator and a 160-kW/hour battery storage system. An automated building management system manages the electric supply and distribution between onsite generation sources, energy storage, and the local electric utility's power grid.
Project partners include Japan's New Energy and Industrial Technology Development Organization (NEDO), nine Japanese technology companies, University of New Mexico School of Engineering, New Mexico state government, County of Los Alamos, Sandia National Laboratories, and Mesa del Sol. NEDO is investing $22 million in the microgrid and will turn over to project the University of New Mexico's Center for Emerging Energy Technologies for continued research and smart grid development. News Corp.
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News Corporation's long-term vision includes growing the business without growing the carbon dioxide footprint, and powering operations with clean electricity. In December 2010, News Corp. achieved its target to become carbon neutral, with net zero carbon emissions, through a combination of energy efficiency, renewable energy and carbon offset projects around the world. In 2012, the company started up a natural gas-powered UTC Power PureCell stationary fuel cell system at the 1211 Avenue of the Americas building in New York City that provides News Corp. (parent company of Fox and the Wall Street Journal), the building's major tenant, a significant portion of its electricity for TV studios and its hot water needs. The fuel cell is located three levels below ground and can operate independent of the electric grid, providing energy security for the building and making it a critical power backup during blackouts, natural disasters and man-made emergencies. The project is a joint venture between News Corp., UTC Power, Beacon Capital Partners and NYSERDA.
Owens Corning
Owens Corning wants to reduce greenhouse gas emissions 20% by 2020, and is developing opportunities for expansion of fuel cell applications, CHP, and renewables. In December 2011, the company installed two 200-kW Bloom Energy Servers at the company's Compton, California roofing and asphalt plant to provide approximately 65% of the plant's power over the course of a year. The power reliability of fuel cells helps avoid overloaded infrastructure -the plant used to contend with an average of one to two power outages per week. 
The Palace apartments
In August 2011, ClearEdge Power installed two ClearEdge5 fuel cells at The Palace apartments, a renovation project that will provide apartments for foster youth aging out of the system. The ClearEdge5 system will enable LINC Housing, a Long Beach-based nonprofit that builds and manages affordable housing throughout California, to save money and reduce the impact of its apartment building on the environment. The fuel cell system is discreetly located on the roof of the Palace, allowing LINC Housing to maintain the historic character of the building, which was built in 1929. The building has also installed photovoltaic solar panels on the roof. The combination of fuel cells and solar panels will generate nearly all of the site's electricity and produces enough heat to meet the hot water needs of the building. 
Roger's Gardens
Roger's Gardens, an Orange County, California home and garden center, has implemented a sustainability program that covers every aspect of their operations. In 2012, the company installed a 15-kW ClearEdge Power fuel cell system -choosing the fuel cell since it would efficiently deliver clean and cost-effective power and its compact design would not detract from the facility's landscaping. Because the fuel cells operate at up to 90% efficiency, Roger's Gardens is able to reduce the amount of fuel required to power their facility while reducing carbon dioxide emissions by 41%. Byproduct heat is used for the nursery's orchid area, creating further savings. The fuel cell system qualifies Roger's Gardens for substantial tax credits and rebates for energy upgrades. 
Sharks Sports & Entertainment
The San Jose Sharks, part of the National Hockey League (NHL), are now one of the "greenest" sports franchises in the U.S. thanks to two Bloom Energy fuel cell installations. Last year, the Sharks announced a 500 kW fuel cell system would be installed at Sharks Ice, the team's practice arena in San Jose, California. That system is now operational, and will generate 85% of the building's energy needs on average. Recently, the Sharks announced a second fuel cell installation at HP Pavilion in downtown San Jose, which means that the team can remain cleanly powered come game time. This most recent installation is 400 kW and will replace 90% of the 450,000 sq. ft. arena's power during nonevent hours and 25% on game days. The fuel cell system will save 4.8 million lbs. of CO 2 over a 10-year period.
Toyota Motor Sales U.S.A.
In October 2012, Toyota Motor Sales U.S.A. commissioned a 1.1 MW Ballard Power Systems ClearGen™ fuel cell system at the company's sales and marketing headquarters campus in Torrance, California. Toyota can now meet peak and mid-peak power needs using electricity from either the clean energy fuel cell system or from the power grid. Hydrogen fuel is delivered to the fuel cell system via an existing hydrogen pipeline, which also supplies a local fuel cell vehicle fueling station, and is offset with the purchase of landfill biogas. The installation received funding from Sustainable Development Technology Canada (SDTC), a nonprofit corporation funded by the Government of Canada, and through California's SGIP. 
Mercedes-Benz U.S. International
Mercedes Benz has purchased 72 Plug Power GenDrive ® fuel cell units to operate its Hyster electric lift truck fleet in its Tuscaloosa, Alabama, production facility. With this conversion, Mercedes-Benz is able to eliminate its battery room and open valuable floor space for storing and moving product. This is not Mercedes' first fuel cell purchase -in 2000, the site installed a 250-kW, natural-gas fed FuelCell Energy power plant that fed the facility's power distribution system.
Procter & Gamble
Procter & Gamble is converting its battery-operated forklift fleets to fuel cell power at four of its facilities -one each in California, North Carolina, Pennsylvania and Louisiana. 340 forklifts will be powered by Plug Power GenDrive ® fuel cells. Other sites are being studied for future conversions. German power tool manufacturer Stihl has ordered Plug Power GenDrive ® fuel cells to be used in 75 forklifts at its Norfolk, Virginia, warehouse. The order from Stihl is important since the company uses its North American deployment as a benchmark for future European facility conversions.
California State University, East Bay -Hayward, California
In June 2010, Pacific Gas and Electric Company (PG&E) ordered a 1.4 MW FuelCell Energy DFC1500 fuel cell power plant to install as utility-owned fuel cells at the campus of California State University East Bay -Hayward Hills (CSU -East Bay). Installed in 2012, the fuel cell power plant is configured to utilize the fuel cells' waste heat for heating a swimming pool and utilize the waste water for landscape irrigation. 
California State University, San Bernardino and Long Beach Campuses
City Hall -New York City, New York
Community Board 1 had approved the installation of 158 rooftop solar panels at New York's City Hall, but later these were determined to be more costly than a fuel cell. The solar array would also have also generated only enough power for one-half of one floor in the building. Plans were changed in 2011 in favor of a 100-kW SOFC, using natural gas as its feedstock. Once installed, the fuel cell is expected to save the city $45,000 in annual energy expenses.
City Hall and Hall of Records -New Haven, Connecticut
A 400-kW UTC Power fuel cell system, located behind City Hall, began operating in July 2012. It generates all the needed power and a portion of the heating and cooling required by both the City Hall and the Hall of Records. This is New Haven's fifth fuel cell -others include: Roberto Clemente Leadership Academy and Hill Central School; Yale University's Environmental Science Center and Peabody Museum; the New Haven Water Pollution Control Authority's treatment plant; and 360 State Street, a residential and retail high-rise building. The fuel cell system is expected to save the City of New Haven $2 million over 10 years.
CTTransit -Hartford, Connecticut
CTTransit will install a 400-kW UTC Power PureCell® stationary fuel cell system to generate power for its headquarters facility in Hartford, Connecticut. Thermal energy from the fuel cell will pre-heat two boilers that support the building's primary heating system. The system will prevent the release of more than 827 metric tons of CO2 annually and will save 3.6 million gallons of water per year. The project is supported by a grant from the Transit Investments for Greenhouse Gas and Energy Reduction Program (TIGGER-run by the Federal Transit Administration and a part of the ARRA of 2009). CTTransit also operates a fleet of five fuel cell-powered buses in regular transit service.
Delmarva Power -Newark, Delaware
Bloom Energy has installed a 3-MW fuel cell system at Delmarva Power's Brookside Substation that feeds power into the electric grid. In total, Delmarva Power will deploy 30 MW of Bloom Energy Servers -the largest utility-scale fuel cell deployment in the U.S. -which is enough to power about 22,000 homes. The fuel cells will help Delmarva Power meet the state's Renewable Portfolio Standard requirement for clean energy. Bloom Energy is also building a fuel cell manufacturing plant on the University of Delaware's Science, Technology and Advanced Research (STAR) Campus. The installation is expected to decrease CO2 emissions by about 50% compared to Delaware's electric grid and virtually eliminate NOX and sulfur oxide (SOX) emissions. Additionally, the fuel cell system will use less than 0.002% of the water required by conventional power plants.
Eastern Connecticut State University -Willimantic, Connecticut
In September 2012, under a 10-year Energy Services Agreement, the university started up its UTC Power 400-kW PureCell fuel cell system. Located outside of the University's LEED-certified Science Building, the fuel cell will provide a majority of the building's power and will provide supplemental heat. The system prevents the release of more than 1,356 metric tons of CO 2 annually and saves nearly 3.8 million gallons of water per year. The project is supported by a federal ARRA grant through Connecticut's CEFIA.
Inland Empire Utilities Agency -Chino, California
Inland Empire Utilities Agency (IEUA) installed a 2.8 MW FuelCell Energy fuel cell system in 2012 at its water recycling facility in Chino, California, following an evaluation of alternatives to their existing biogas fueled internal combustion engines. IEUA reported that increasingly stringent emission permitting requirements by the South Coast Air Quality Management District (SCAQMD) influenced the switch to fuel cells. The agency signed a 20-year PPA with UTS BioEnergy to install, operate and maintain the fuel cell system, which is fueled primarily with renewable biogas, and will purchase the power generated from the fuel cell plant at the agreed upon price over the 20 year period. Heat generated by the fuel cells will heat the facility's anaerobic digesters.
San Jose/Santa Clara Water Pollution Control Plant -San Jose, California A 1.4-MW FuelCell Energy DFC1500 power plant was installed in 2012 at the San Jose/Santa Clara Water Pollution Control Plant. The fuel cell is owned by UTS BioEnergy, which sells energy produced by the fuel cell to the Water Pollution Control Plant under a long-term purchase agreement. About two-thirds of the energy used at the facility comes from methane produced in the site's anaerobic digester and from landfill processes.
St. Francis Hospital -Hartford, Connecticut
St. Francis Hospital installed its second fuel cell in 2012, a UTC Power PureCell 400 fuel cell system that will provide power to the Mount Sinai Rehabilitation Hospital campus. The 400-kW system will provide almost half of the building's electrical needs and thermal energy. The hospital installed its first fuel cell in 2003, a 200-kW UTC Power fuel cell that provides power security to the operating room and is interconnected with hospital's distribution and air conditioning system. St. Francis Hospital's new fuel cell will prevent the release of more than 383 metric tons of CO 2 annually.
University of Connecticut, Depot Campus -Mansfield, Connecticut
In April 2012, the University of Connecticut (UConn) began using a fuel cell power plant to supply energy, heat, and cooling to buildings at the Depot campus. The 400-kW UTC Power PureCell fuel cell system provides energy to all buildings on the Depot campus, including important research laboratories and offices at UConn's Center for Clean Energy and Engineering and the Longley Building. Using the fuel cell to generate power onsite will prevent the release of more than 831 metric tons of CO 2 annually.
Washington Gas -Springfield, Virginia
In April 2012, WGL Holdings announced a 200-kW natural gaspowered Bloom Energy SOFC had been installed at the new, LEED certified Washington Gas Springfield Center. The fuel cell runs round-the-clock and meets approximately 35% of the site's baseload power needs. By using the fuel cell, CO 2 will be reduced by approximately 50% compared to the grid.
Western Connecticut State University -Danbury, Connecticut
WCSU's new science building will be completely powered by a natural gas-powered UTC Power fuel cell that is scheduled to begin operation in December 2012. The fuel cell will provide 100% of the building's needed power and byproduct heat for heat and hot water. In the summer the fuel cell will dehumidify the building. The university anticipates annual savings of $30,000 as a result of using the fuel cell system. 
Schools
